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^-v^: 1/E 



im-^^ 1 1 

m^^nmx i± mw^mm * -cs i c25aioit fs^^- ^ {i mMi^'f- tmm^ii'^m^j: itfe 

Iff ^® 2 ] 

^mit^m^. Slc25al0at'fe^<^^^TO'Kitfc V^-^' -it^5^=■i:<^M'&^l^Ei^^*i- 
$tL;5)/!?;&< i: ^>-o<^!^^of|^l:<7)^'fb^1^m-r^Xg«r$^tC-^tfC:i:«r#llfc ill- 
's IS^:^ 1 3 (OV^-rtt:*^— :Sl;:|fi«0<k'&t><^ffF#i:^^o 

im^m 6 1 

W^^t^m^i:. Slc25alOt5' y^^^^i-mm^^^lMt. 
[Ih^^ 7 ] 

'^m-t^mm<ommxi±=¥'mio 

%lt^mmXti%fe*^BatC tt * Slc25al0mte^<^f&m V^^^Xtil&a >^^l'<^^'fk«r 
101 

ifi*^ 1 1 1 

W^M.i^Xit^^mmziS^^X . Slc25alOa<S^^Ol§^V'^^^X{iSlc25alOi5' 

=&'l^a^Xti=St=^mi-^tt*Slc25al0it{sTt::#^-r*#-M*^m-r'& ^ t =Sr#i^ ill- 
's f5pco^ie:&j£o 
[If*:® 1 3 1 
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[^m<D^m Slc25al0tc i ^flEP?&^tl^^^'5j<b'&i^<^M:^it 
10 0 0 1 1 

10 0 0 2] 
[0 0 0 3] 

mM'^mnmm.^M^mm&nzmm^fix\^^^o ^^-e. mmmmm^<D-mm^^ti. 

Tti> Clttt-CtlV-Tf-V. PPAR7> -i-n^-Zf- KY^35*^'btLTV^^*«. )!E?nlOll 

^ o 

[0 0 0 4] 
[0 0 0 5] 

<^itf5^(GenBank Accession No. NM_013770 : IE^J#-^ 1)0)^ u-=.>ir\,zm't^^^i 
J. Biol. Chem. 273(38). 24754-24759 (1998) : 1 )».a^fc >jt^^(GenBank 

Accession No. NM_012140 I @e^J#-t 2)0^^ n--y^^jcM-f ^^-g-**** (Biochem. J. 
344. 953-960 (1999) :^S^ff1CM2)o 
10 0 0 6] 

WWW:iCl^2 lCi5V^T, ^'>y^*-^?$-TtClliU/cJ^'&i:i|E?i^fla4'<^Slc25al0O^3Sg 
**'B:T^'?> - v'>;^3T3-Ll«5r^ >->^ U >'^SiSLfc*'a't::Slc25al0<O^afi^^15: 
Tl--?. ^ fc. |Wiafla^mj||l|ga&®J*-C^«U/iJif'e-tcSlc25alOO|&^»**±#-r* 

[0 0 0 7] 

Giuseppe Fiermonte. et al.. J. Biol. Chem. 273(38), 24754-24 

759 (1998) 
[0 0 0 8] 

[^#i1^:ft:i)t2] Kallol Das. et al.. Biochem. J. 344, 953-960 (1999) 
[0 0 0 9] 

L;6^L=5:3&«P>> Slc25al0iiM*'&v>t4#:mi:(^*agatcov>-C{±itL^ T♦^C^^P>^^ 
[0 0 10] 

:^^mii. ±fE.^^^tm(o:u^^Mmiz^^xfj:^fLtziy<Dx^^, mm<D^^m<D;^ 
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[0 0 11] 
[0 0 121 

t?Slc25al0stf5^2b * filrffiitfe^ ii^t^fi^ H^fifi^ritfE^t^^m l^'^^V'Tj^-fb^r^tB 
i" * I® ^ -g- tf c: t =S: i: -r i. o 
[0 0 131 

tfz. ■^^m<omm<7)mmxii^mKm^^j:^t^m<r>wm:^-mi. ^m^t^m^. sic2 

[0 0 14] 
[0 0 151 

tfz. :^mM<7)mm<D^mx\iTmK^m-^j:^t^^<r>wmifm(i. ws^<r>wmyfm^'^ 

«tv^o *^)&*SXgS:^tri ticj: «}> ^^^i^lfc i: ^ o /cJEi|j5«s Slc25alO^^L7tJ!tJ!)&m 
H t T ^ C T v> s t iiaj »f -e § * o 
[0 0 161 

^hiz, :^mm<Dmm<o^mxit^mK^^fj:^t^m(Dmmiimi>t^ ^m^t^^t:. ^ 
^mmximmmmiz, iSi^ximm^'^^j:mt^ mu^mt^mi!)^ 51025310^5^ >'^n- 

[0 0 171 

ttz^ :^§tm(omm<^^mxit^mizm±^j:^t^m<Dwm:^mii> ^mt^m^. sic2 

[0 0 181 

x^^ir^mm<7)f^mxit=fmM^^^t^o 

[0 0 191 
[0 0 2 01 

ttz. :^^m<omm(o^^-:^mt. w^m.mxii^m&mizinf:hsic25aio^^^<o^ 

[0 0 2 ll 

3ti:^gg<^Hfi«l0^ac:&S}±> =|^^mi^X{±^^«lCi3tt'i>Slc25alO^>^N'^ 
[0 0 2 21 

tfz^ :^mm<Dmm<^^^-^mi. M^Mi^Xti^^mt^fev^r, Slc25al03t{5^<^ 
V- ^ ;VX {i S 1 c25alO tJ' > ^ ^• K OMtt «r ^'f b $ ^ I' > ^^'f fc tcj:oTlfe.D'&S&ffi5 

[0 0 2 31 
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10 0 2 4] 

10 0 2 5] 

^lim i^^t -2. i t T&^^tB i: ^ ^ o 
10 0 2 6] 
10 0 2 7] 
[0 0 2 8] 

2f:^^tci3tt^ riil^V^^Vj tti, Slc25al0ilf£^=-O^^^!^«^if§MSXti>fiMl:5r 

[0 0 2 9] 
[0 0 3 0] 

x.Jf> BSl»am> IS^ai^> «ffii^T«^SitWt Lv^o tfz. 

[0 0 3 1] 

m^it. M-mm. mmmm. (s-fejiiMia> m^^mmmm.m) > ^^iaia im^ 

[0 0 3 2] 

[0 0 3 3] 
[0 0 3 4] 

^AK. 5js:|&§gtC7&^7&*;&Slc25alOlcov»-rrai"*o 
[0 0 3 5] 

Slc25alOJi. lifeJitl»aJ!a<^5 haVKUTJC^^L. it]l^tCBI#-r*UCP7 r 5 U 
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- 1 3 6 ~ 3 8 %ms.<om[Biii.^mi-^o 

[0 0 3 61 
[0 0 3 7] 

±^coSlc25al0i:UCPi:<O*a|WI1±<7)lS$llS:LT. Slc25al0:d^5 h ^ > 
K';7l^i3tt*M^tc*5V»TUCPi:tii!&om'tt«'*-t^-fc*^ttit7to ir^j:t>%. Sic 

tt^^L> -f-^T)^^, ^jg^^-tir-ri^J^^^i'^'-^^^-t-^atfe^r^-r^o ti&oT. Slc2 
[0 0 3 8] 

m.M(Dmtt<Dmizmmm^ii^^^^ta>M.tiiLfzo -r^*?-^. sic25ai0jtfe^<^^m 

2|&®-e**vn::i;UCoA<^S**Mil'^Ls — Slc25al0jlfe?-<^^M«:J«in$*5t^^ 

liiijjn1-'i>o itLti. Slc25alO>&5Jitra<^^^m-hi'^«"t-^s ^*v^{i. ^^-^^0 

-fe n - 0)ltl»*fflfla'^<^l3=jiS ^ U^-^ § ^ o S 1 c25al0^ S m^l^U^ 15-^1- ^ Sife^-X 
[0 0 3 9] 

^mt^^'^^^nm^^^^mmiz^^. ^m^^^ ^tKx^ ^»ji-;5>sic25aiojtf2; 

& o 

[0 0 4 0] 

-f^t)*>. ;i<OXo^j:^mt^^<0^li^it. mU'^m.m.iU'^mir^^tiZXi)^ Slc25a 
10st^^<^%a^^;^^Slc25al0^>^^•^'g<^m14=SrIE'^^b^b*vM±3> hn-;VL^ St 

[0 0 4 1] 

(A) Slc25alO»^^<^)l&mv^>HS®^tl«:^©^ii:•r^M:^fe 
Slc25al0a<5i^O^^V'^-'VTOtg=S:tt«i:-r'S^ 1 <^fF^:^fti: LT, ^S^'fk'^®^ 

[0 0 4 2] 
[0 0 4 3] 
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#^2 0 0 4 -0 5 7 5 3 5 ^--J : 5/ 

[0 0 4 41 
[0 0 4 5] 

'Aiz. nmt^m:^m^mmxim^m^'pxsic25aio^u^^;h\^^iimmmm'^tm 

10 0 4 6] 

~Mu^t(D^^m^^^x^mizmxLfzmmximmi:m^^^xi,i:\^^o ^<7ym^. 

[0 0 4 71 

iCT-, rSlc25al0a<K^i:Mfi<J}3#jffi^:il{E^J tfi. Slc25al03tf5^t :^S@B^J 

^mm^7 0-1 0 0%t?*^Ci:75^$ft t<. 8 0-10 0%X^:h^ti!)^^ L 
<> 9 0-1 0 O%T-^;&ii:75*#ir0^ Lv^o ffi|W|1^>i^tffBTI5S J: ^) ffiv>J^^tc{i. si 
c25alOtrai:Xfi5Sm<^tltg=£:^$^v^prMte;&-'it|V^Ml6]lC*<5o L;J-L^:7&«f>. :^^@E 
^iJO*||W|tt**ltrfHTRS*MT-^oT^>. Slc25al0tr#^<^:^tl«:;t-rS K^-f 

>''ZMiB-t^^&m^]t<D:mmmm^^m^f<zitsic25zioMii:'T-tmmxiim^<D 

* lXJ±2m±0^***S^^L<{iAXfi<jtcgm, ^'^RX/yximXLfzMi^ 
[0 0 4 81 

Slc25al0itf£^O^^^^;i.pgJft|;^^g^i:^^^2<7)fii#;^^t LT. 

^^i. ^^W}!&xim^mmz. ^-^ximm-^^. mm^^mmximmam^xsi 

c25al0af7;^* ^ v^f±^»Sf5^=- 1 M^JtC^iB^a^E^-Ol&a W-?;K7)^'fb$-^£B-f ^ 

i-^^tizx^. ^mt^m(om^<ommti>^mLfzwm7!)^'^mtrj:;ho ttz^ ±^0 

J: -9^3, Slc25al0itfe^O5l31^^;i/;&-*®T1-'?) i:. 'B^x.{fACCl^-=?n^;i.CoAt v^o^ 

J: oT. Slc25al0jtfe^^;|>v^{iS^it<s^t^tlfi<JtI^iiffi!&jtfei=-<^|&3lV^;V 
[0 0 4 9] 
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[0 0 5 01 

10 0 5 1] 
[0 0 5 2] 

tfz. ACCl^ ^^^•^'K^^t^s^<^^3a40^'^b=Sr1^tli1-'5>:;^?^^ UTti. fitirtm{i>5: 

^^>f y; -If- V 3 DNAf- y y> RT-PCR7&«^lf ^^X*o 
10 0 5 3] 

jtffirJ'nv h ^7 7-^ -^T'$B^iitmt7tmfi5fe<^•^^;:.;^CoA«rJlfl»@^v:^-b- 
>^(fatty acid synthase) 35. U^iS:*|-«^^lilt/wTHr^;VCoAi:RlS$-«t^ ^fiSc$^^7t^^Jli 

[0 0 5 4] 

^(DXdiZ, Slc25alOit{E^^<^l&^tACC1^7-fc^;V'CoAO^mi: ^JW^t LT'fk'^!^. 

o 

10 0 5 5] 

(B) Slc25alO^>/N-i}'K<^ig1±*tt^i:-r^fF^lffi:^fe 

[0 0 5 6] 
[0 0 5 7] 

^-f, ^^m3?.t±^^'fb'^tl^Slc25alO^^'/N-^^®tC^M$-^^o i^t? 

[0 0 5 8] 

[0 0 5 9] 

o 

. [0 0 6 0] 

(DXd^^^tLXiU Mi^i^i^it, m^ii. Slc25al0^'>/-«^K<^*^t'ii. 5 b =i > 

et al, Biochem.] (2001) 353, 369-375#M) o 
[0 0 6 1] 
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[0 0 6 2] 

(2) :^^m(Dmmxim'^<om^ij^ 

(A) Slc25alOilf5^<^)l&^^^>'^«r«'J^i-* :itKX ^mmXiim^<om^yj^ 

[0 0 6 31 
[0 0 6 4] 

[0 0 6 51 

Slc25alO<^FNA (total RNAX^imRNA) ^m^-f ^'SL^^-b^^^o ^(O n ^£Wk(Dmmt. 
^^<^:^^i*t^ J: oT^f ^ i 'Pilx.lf> Molecular cloning A LABORATORY MAN 

UAL 2nd EDITION (1989) (T. Maniatis^ : Cold Spring Harbor Laboratory Press) 7.3-7 
.36=S:#HBLT^T^ i ^TS^T'i^&o :i d LTiUS t/cRNA=Srffl v^T. mk\t. RT-PCR<7)J:^ 
^^it^5^1i"l'l■i*^ DNA-T^^^nr V-f (t?!lx.ti\ Af fymetrixttSSlDNA^ 7°) ?:ffiv^;|,:^fe 

. mi^ai^3lfi«[^^Jia*fflV>:fe-^ V ^-f f-:^ ^^-f -^^U ^-f -t*- V 3 > (in situ hy 
bridization) -g-0|&mS«ri|iJ5ct-^ »1 ^ "J) ^So 

[0 0 6 61 

tfz. Slc25alOa{E^<^5l3^V^;K^^'fl:^^ffl-r^i'{ix 'irfB^^fimfiOiBiJ^'S:^^ 
[0 0 6 71 

[0 0 6 81 

(B) Slc25al0^ >/N*^'||0|&3KV^;V'S:«95t-t ^ h i SMXtiSHirO^*:;^^ 
=K=lfeai^X}±l![<^»t-i5lt'2>Slc25alOiJ' ^"^^7 n<^^^V^)V(Dmt-^^^-t ^ i i: 

[0 0 6 91 
[0 0 7 01 

[0 0 7 11 
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-/nr^f -7^ CIPHERGENl±i!l-/n-r-f >^ y -/v^x A) 

^&5!S^6*i:^fe ELISA. EUm. ^^i^^^^^ynyy^^ tci'?^ 

(D^i^mtLXit. ^i^T!>-hW^LfzjSB.mi:m\'^r. ±iB^fe^^fi«J:&i£^l' J: "J. Slc25a 
10^ >/'«^'K=S:5£S-tS:^^7&«Wb^xSo 
[0 0 7 2] 

•9. 81025310^^ V/^^'HOfl^V^^V ii-p^ati— 5eOffiKM#«:^1"* i t *-*B^ 
[0 0 7 3] 

tfz. Slc25al0^>^^•^^K(7)^m^^;^<^^'^l:*^tB■rs^'^^> mtZ(D^m^<ow\^^ 
[0 0 7 4] 

■^^^m.Xlt^^mm<<zi5\^^X^ m^^LfcSlc25al03'>^N-i5^@<^^^*:^« 

[0 0 7 51 

^#:i*Itwi3V>X. Slc25al0stfe^ • 'ftfe(7)# < <3D^^i:E^6<JXiiF^^e<J 

JCffl2f^ffltT@^0*^l6=£rll»LTv>&o -B^xtf. :*:|&??^'b{i. Slc25al0ae^O5l 

±<^^<^ll^;6*®Ti-S^: t«:^ffitTV>*o CltLti, Slc25al0ite^ • 

[0 0 7 61 

cii-e, mji^m^^mm±<om>(r(o^(o^mim-r^yo^tLxit. mzmmt^j: 

<> (f^x.{dr. ACQ) -e^tLtf. y--if>/N'f:?'U 5^ -r^f-'> 3 >^RT-PCRt-J: 19 

;^mi-^^^^i: < . •7U::L)VCoAX$>ixi^. -^u :^)i^Coh^mXt LxmmM^^KB^ ^-^ 

[0 0 7 71 

i,z^i'r^mm^'^(7)^m.mxiiMtitmi.x^ mtm-^^^mz±^Ltzm^iiZ't^M<Dmim 
Tb'^^-otzxitu^^izmm-r^^ti^^ai^^^tmmx^^o M^^itm-^^^^i'^Lfz 
m^kzi$^M<oi^^iiit^^fzXim^mzm^^'t^'ssm^fi'^^t^^x^ 

[0 0 7 81 

tfzSlc25alO(D^m<D^^j:hir. Slc25al0^ K<^fSl!i=S:^'fb$-fr/::l^t^s ^^l^ 
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[0 0 7 9] 

Slc25alOjt^S^l'it^6<J#M**#«1-'l)^'&. i Slc25al0ia 

^^ SNP(single nucleotide polymorphism : —:^^#M)^*^lf?>tL^ 

° [0 0 8 0] 

Slc25al0a<E?-tC:felt^#-M<^^ai{±JillTOJ: ^ irLTfi^d ^ fc^^f^So 1-*t>*>, 
[0 0 8 1 1 

(D) Slc25al0^' y^-^^Wtm'S.^m-f^^hK^ l9 SI c25al0itfSi=-O|&^fi 1*1^^=1: 

O^S^fg^Uffl-r^o Slc25al0tcov>T'fe|S|^lw, Mx.(f> -e-<^%^=S:<M1^i-2.^^H 
^^<?5f^^«r^ttS^i:t'i ^5^0^tg^^»LTV^^o Slc25al0 

10 0 8 2] 

J;^«:^'>>'N*^'Ki: LTti. -^Jx-ff^ Slc25alO^ >'^^•^^®^r^/^•t;|> ->^f-M53tt'i3V^T 

. sic25aiOi5' y^^^%(o±MJL\rrm.x^'mim%-^^u-t^ ^ y^^^n-^^mf^ti^o 

[0 0 8 3] 

^j.±(D (A) ~ (D) xm.mLtix^fj::^^m<Dmm<7)^^iomzx^x. 

[0 0 8 4] 

(3) mmxim^<Dmm. f-mm 

sic25aioia{£^^{±. '^(D^m.^ti^Mtii^^mm^^mi'o tfz^ ±^LfzXoiiz. m 

&JlsL^'t-^^^^ziiBm'^t^x^i>o ttz. Slc25ailQMii'¥-<o^^im^ir^^ti,zx 
^)Jffil»m<^^^«ia«$tL^ Z.tif-h. Slc25al0S<£^=^<^f&2g*ffi#i-S**Xt±Slc25al0 

ai|iE# 2004-308431 1 
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jf> ^BtK, ^3aA:^7K> mmm. ?uk^J^ mmm. wmmn.M. ^^itn. ^^m. m 

[0 0 8 51 

(4) mmxim^<7)^^m. ^^^y y 

[0 0 8 6] 

T >f V h - zfxmm $ tL^ 2 >^gL#-^iT:m^#>s:f& ^ i?^ i^-esffl -r * =sr -li x. x 

[0 0 8 71 

i^^\iTif^*)tf-. n^&}i^mmxiiM^i:^^^'^mm^'=>^^xi>'f-mx^^^tt^j:io. 

[0 0 8 81 

(-jL-n^y^ KY (Neuropeptide Y : NPY) Y 5 T=r^:^ h i. c. v. ^-^v -^7 
[0 0 8 9] 

9-12 ilft$<^J|-7 'i' ^ (C57BL/6J : iJ' WTttM) it. 2 3 ± 2 MS 5 5 ± 1 

^I'Jil 2^Ki:t> ^fitr7^tc,iC:):TL, 7 Bft^imiQ" L/co *7t. mm- ( 

CE-2 C^':^/-?^®: 2 5. 4ms%. RTfc-ffci^: 5 0. 3»JI%. It®: 4. 4S1:%) 

[0 0 9 0] 

v>^7.li. 80mg/kg^> b y<;nf ^ b U "^A (r^i-y^y hnU) T-^^Sr^^t 
X j5fem$tL^2 8r--:^<^)i3i&A*-jL-V (t;1'-<? (Alzet) ttSSl) «r:&ffl!flE5®--5effi 
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i-wtt, 0.05«'>'>jflL?tT;i^y5 > (BSA) ^^m(m<D^) >mmmf^-cmfzVfzB:i&B^ 

o lOmM PBS(0.05% BSA-^tr) HD-Try3*NPY(5-v>< D iJ''^ A/B J- ^fe ^ i ^ tCpM) «r^li 

(50mgAg<^-fe"7 r (Cefamedine) : SItRlipnili) =SrjfeTi^ltU/co 

10 0 9 1 1 ^ ^ ^ 

^M(r>-^^7.-t. i#^0<;^=^ftAL^l'^ii^S:i:^-<^/^i!'*^^--/ (vehicle group) . D 
-Try^^NPYCNPY Y57=f-^ h ) =^)iA-t'i) ^ i: J: o Tjg:fel:«riiJP$^BE?il- ^-^^^^ 
(ad lib fed group) > D-Try^*NPY«r^X t/c^3^:ftStivehicle group RSI- 
^■^mW^-b^^^i'^^i^'-'^ (pair-fed group) ) \Z5^VftZo 
[0 0 9 2] 

(MCHi£4--^'f ^) 

M(31 (melanin-concentrating hormone) 'Sri^-^l"* i i: liJ: »3 HI!i^*M-t^-=er';w-7 •> 7. 
[0 0 9 31 

1 3 mm'r>m-^ ^ ^ (C57BL/6J : ^ vrttSa) a, Mia 23±2'C. ^JS55±15% 

1 2B#F^^:b. ^flff7B#lC,4r^:TL. 7 B#lC?i;^L7to t/c. -^-i^^?. ICti. (CE-2 
(iJ'>^N-i5'® : 2 5. 4m»%. >^7K'fk% : 5 0. 3M%. J!tK:4. 4mft%) :^ 

/■?i^®:i5. 0E*%. ^Tlc'fkJij : 5 2. 4«fi%> J3i® : 3 2 . 6**%. 
^';i//NM:t-^-trJ^ttSSt) i^^tzo 
[0 0 9 41 

■^i^zy?.}*, SOmgAg-^^- h^^'-'i't^:?'-''^:^ > U -^A (^-f M±Sa) "C^if'Sr^^lt 
. ^m^tL/;2 sy-v^^Jr^iiA:*-*-^ (T;v-1f (Alzet) ttSi) =S::&iBOia®^^^ 
6<Itw5^filL/io H±rv^^*7j: >9^:;^'^0.4mmx lffil^^'^0. Smm, ^$2iimi<^^fit' 

^-Ki. aOKT'neWiS^V =i-;V-em/cLf^^^JE'-H>'7' (^•f';^:^ >'/^'-2002 : T 
[0 0 9 51 

C:^^^bO•7•>>^S:^ Ifc^-^^- 3 oOiJ^;v- ■/ (?#^<7)<^'Sr^A t/c^;^- 

y (vehicle group) . mMi:&.XLfz^)V--f (ad lib fed group) > MCHSr^AL^T 
y^-ytLt:^)^^-':^ (pair-fed group) ) K^i^Zo igcV*-C> a^-7-;v^i*>T-e, 
>'y=SrMCH(3-7^^'n^r9A/B)X{i^iK (30%yn ev^'^^U 3-;^) lcfi#^x./wo 
[0 0 9 61 

iajt^3 

(DIO(Diet induced obesity)'^'^^) 
1 SMm<0'r'>^ (C57BL/6J I ^ l^T^Wk) it. 3 ± 2 "C, 5± 1 5%<^ 

F (^v^-?^® : 1 8. 2M%. ^TR^b^ : 5 5. 6itft%> ItK : l 5 . 5fi:l%) 
^re-Jr^Wtiito-C-^x., llfl^«:M1--&^7';v-v'>;^ (DIOv-^J^) ^^WiLfZo 
Hi&t^+x festablished MFDJ »±. C:tLm±#fi**ltx.*V> J: 9 t -eUHF^-^X-T 

[0 0 9 71 

/^•^®:2 0. snm%> m^it^: 3 B. 5 9**%. US® : 3 2. 8 8fiS%) 
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(HFD) 'hi^MLfzo 

10 0 9 8] 

(C57BL/6N. 1 Tiitt) ti 1 ^-i^t* 1 ET^fflSUi::!!)* Lfco tfz. J^^J-tilP 
a:fe(CA-l. CLEA)=Sr-^x.fco 
10 0 9 9] 

3^^ (1 0 : 0 0~ 1 3 : 0 0) fifrt4-x> TKiiSSMlJi-C'^^i ^ l3L/io 3^:feB# 

[0 1 0 01 

^M^J 1 - 5 ^ t>'Jttii[#iJ 1 - 2 
( e feBtMBa 4:: »t Slc25alO<^)|&^S) 

WmL/iRNA=£r. mouse \iUh9- y ^ (Af fymetrixttSSi) RZ^mouse25Kl. y zf (Rossetta 
ttSi) im^^'C9!iim-t^^tiZX*)^<3fzo 
[0 10 1] 

#$!ia<^C57BL/6N<7)e-feJiWMS&i;i3tt*Slc25al0O^^4«r 1 t Lfzm^<^. DIO-^ 
'^y^.CDIO), D-Try3^NPY^-^-7'>;^.(NPY(FF))^ D-Try^^NPY pair ieeAing^-^m-^ ^ ^ iW 
Y(PF)), MM4-V'>>^(MCH(FF)). MCH pair feedingS^S^v^;^ (MCH(PF))^ :t:»«m 
«• L3t v-^ (Fasting) S.OWY Y5 antagonisti£#-7 ;^ (Y5ant) l*;J3 It ^Slc25al0jlfK 

^1 J; ^)0^P>/6^'5:J:dl^> llil^y';i'-7<:7 7>-e{4Slc25al0<?5^a*:6*li>!]nL, AWJRB'S: 
Lfc-r':7>?.S.tMlPY Y5 antagonist=&S# L/i-x^i/ Xt^Ji. -?-<^)^3ai:**ig:Tbt:v>7to 
^o-C. NPY Y5 antagonist<D^^Ati^m.ti!)mmm^^^\^X\^>:h :i t^mhff-t^j: 



(ai) 







Slc25alOOB^^ 




DIO-^ ^7 ;^ 


1.9 




NPY(PF) 


1.9 




NPY(FF) 


3.0 




MCH(PF) 


2.4 




MCH(FF) 


1.7 




Fasting 


0. 2 




Y5 antagonist 


0. 77 



[0 10 2] 

^tkM 6 

(Slc25al0t 5 h 3 V K'; T-/n h 

Slc25al0ti§v>^a|Wlte«-^i-'2>UCP{4^ 5 b 3 > FU TOmm^=£:^'fk$-«i:^ i: i 
^^ ^gife^^T^o -eciT?, Slc25alOlwOV^T'J> ^ h n :/ T<^):?'n h >4giei-ov>T 
^mZfZo 
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10 1 0 3] 

-Dihexyloxacarbocyanine iodide) «:fflV>-C^-fe*^To /Co ^m^fe{±> m^O.S-^^iJ' 
o^;^DiOC6T♦20^^'^^feL/>:#:^ PBS-e2lfll?5fe^-r -S) ^ J; i) tro f^To DiOCSfi^ 

10 10 41 

HI 1 (a)fi. ilB&F*3 5 h 3 > KV T^n h >4g@£=Sruncoupling$-*'2>CCCP(carbonyl cya 
nide m-chlorophenyl-hydrazone) f ^!!S.SLyi:HEK293^J3&^:DiGC6-e^'fe L/ct^<?)^M *M 
:^^^ST-ab»9. El (b)ti. HEK293«BIi&-C*So HEK293iBB&-C{±. hn> K'J 

$ tLT ^ ^ h t^mUX % fZo 
[0 10 51 

Di0C6om^5tfiN i-'fc^^*). 5 h =i> K'J T"/n h >'4giE05gS'fb{ix JJIT<^20(^ 
[0 10 61 

(1) 7a— if-f j:;2>M:W' 
DiOCe-e^-fetfem^rU >mi^«fS (PBS) xmW^Lti^. yu~-^^ h^-'$^- (Be 
ckman CoulterttlSI : Epics Elite Flow Cytometer) (T l^—^- : 488nm. >''^> F 
^'i:?^y ^ : 522nm)=£:ffiv^t:-€-om^3S«'£:iliJ5ELyio 

[0 10 71 

12!2 (a)~(c)lC^-ri:^Dx Slc25al0iti£T-'Sra|ALf^HEK293m<^^^5IK*7F:i-li 

mmX'^i-Zo 1112 (a)fiHEK293lfflSa=£:CCCPML7^:JiF'&<^^:i:*jitb. ia2(b)(iiE 

^!!L31(7)HEK293M (Slc25al0it{E^SA-li:r) ^m^^fzi^^<D^^i7SzL. ll2(c)f±Slc 
25al0itfSi=-'SrSALyt:HEK293aafla'S:fflV^/c*i^<^*§**^-to 0:2 iZ^m-^iX-^ 



(*2) 









13 2 (a) 


CCCP^tS 


5.4 


112 (b) 


Slc25al(Ht^^-^A-W 


16.8 


112 (c) 


Slc25al03t^^^A 


25.9 



[0 10 81 

(2) y)i':i-U;i-^-l,ZX^mm 

miH^^l^^o ^<DmBMiii\fSLi:y J^tuj^-^r^ (Perseptive BiosystemsttSi : Cytof 
luor Series 4000 Fluorescent Multi Well Plate Reader) (Excitatioii:485nm. Emissi 
on:520nm) SrfflV^T^^L/co 
[0 10 91 

tiiSE#2 004-308431 1 
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<^5iJK-e^ -Sit # :'::o 

[0 110] 

Slc25alO)tt^^<^fl^«RffiO«f«f=S:ff-=>/;o i^T-. ^n-^ t LT32PT?M$tLfc-7 
'>XSlc25alOO^ftcDNA'^1^ffit, QuickHYB {7. Y ^ V->^±m) ^mm^t'LX^^'i 

10 1 1 11 

m 4 K^-f is *) , Slc25al0il<S^{±ffiI»ai^l^#^'^l3^ < f&mt. ffHiS-t/^IFMi:: 
10 1121 

(Slc25al0O5l^^ftlJt' J: SACClO^Kj) 
(1) J!IJtem'^^t-i3tt^Slc25alOO^S:«!l 

miii)jmu^<D5i-i\M ^^-r^ sis-um^i^ ^m^^r^ ^it<Dm^x'Sic25aiomii^^ t acc 

[0 1131 

laS (A)S.t;'ll5 (B)tw^-t-J: ^ ZlZ-\A^mm^^i^^^fz^'^\^^ Slc25al03t 
'f5^:S.0^ACClat<E^OV>-f :Jxlcov>T^>> ^(D^m&ii'^^Mir^^tti^m^-^^fzo ACCl 

t Slc25al0<^^a t(om i::^^^ ^mU-^ § fzo 

[0 1141 

( 2 ) siRNAO h7>;^7ii5'V3 >^tF^*6*JRT-PCR 
5fe-f. -ij-^f V>-9--siRNA=»>>^ b^i^^/a ^^-^^ b iry\^ty^U) =lrfflv^TsiRNA 
fr-^^t/co ^!fel-> VI hXJi-7'>:J^OSlc25al0t:::^iS^iB^J^^5^1"S:^-*J>^ 1 2@OBB 

n'ts\c25aio<Dmm^nmit^mizmi\^> MRxm simiwmi:-^<o^<^^^ii^m^^ 

;& C: 1 1 L/Co ^siRNAlCOV^T. Slc25al0st<K^^O^mWJiS14=£r1^it L-^^^^^l^ 6 ( 
A)S.I>*I2 6 (B)ll^i-o tfz. simMi'm^^tzW.mt&.T<Dt:^VX-^y). [^'J'ysy 
J {±, VI bSlc25al0itfsT- (NM_012140) lC;feV^-C-e<^siRNA*«if 0«#-^<^<ifil-^^ 

Hl(*°i^^ 3 v:186) : 

^yy^: AACTGCGTCTGCAGATGCACCCCTGTCTC (iE^J#-^3) 
jy^^y^: AAGCTGCATCTGCAGACGCAGCCTGTCTC (ie^J#:^4) 
H2(sKv-> 3 :^:465) : 

^y^si AAGTCGTTCTGCATCCTCACGCCTGTCTC (iB^J#-^5) 
ry^'ty^: AACGTCAGGATGCAGAACGACCCTGTCTC (IE^J#-^6) 

HSC'J^v'i^ 3 ^:513) : 

^y^si aaatccagcgcatgggcgtagcctgtctc 

Tyf-^y7.\ AACTACGCCCATGCGCTGGATCCTGTCTC (iB^Jl=-§-8) 
H4(^>^'> 3 >:556) : 

^y7.\ AAACAGTCTCCTGAGACCCTCCCTGTCTC (@E^J#-f-9) 
yy^MyT.: AAGAGGGTCTCAGGAGACTGTCCTGTCTC (ie^j#-^ 1 0 ) 
H5(^-:^*> 3 >:651) : 
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•t ^'y^ : AAGGTGCTAAGGACCAGCTGCCCTGTCTC (ie^J#-t 1 1 ) 

7 > ^ -b > ^ : MGCAGCTG(nx:cmGCAaCCTGTCTC (mn^-^ 1 2 ) 

H6(**v^v3 V:780) : 

-b : AACTGATACTCCCCCTTGGAGCCTGTCTC (IB^J#-^ 1 3 ) 

7 > f-b >' ^ : AACTCCAAGGGGGAGTATCAGCCTGTCTC (Sa^J*-^ 1 4 ) 

H7('i?>^'> 3 ^':945) : 

■b > 7. : AAGGCTXJGTCAGGATGGCACTCCTGTCTC (@E3?«J#-^ 1 5 ) 
jy^ty;^: AAAGTGCCATCCTGACCAGaCCTGTCTC (BB2?iJ#-t 1 6 ) 

H8('i^^^'> 3 >:1010) : 

^y:^: AAGTGCTGGGCTTGGGACTCTCCTGTCTC (ea^iJ#-^ 1 7 ) 
jy^^y;^: AAAGAGTCCCAAGCaAGCACCCTGTCTC (SB^J#-f - 1 8 ) 
mi^-J'y 3 v.isis) : 

-b > 7. : AAAGTGCTGGAAGATGCTGCTCCTGTCTC (ie^J#-t 1 9 ) 
ry^ty^.: AAAGTGCTGGAAGATGCTGCTCCTGTCTC (iS^J#-^ 2 0 ) 
HlOC'Ky^^s >:1426) : 

■b > : AAGAGGACATGGAAGGTCTGGCCTGTCTC (SEyO*-^ 2 1 ) 

7 -b 7. : AACCAGACCTTCCATGTCCTCCCTGTCTC (Mn^^ 2 2 ) 

Hll(5J^°vv 3 >:1634) : 

-fe > 7. : AAGCTGGTGAGTGGAGAGGCTCCTGTCTC (iS^!j#-^ 2 3 ) 

7 ^ ^ -b > >^ : AAAGCCTCTCCACTCACCAGCCCTGTCTC (iB5nj#-^ 2 4 ) 

Hi2(5j^v-> 3 y.isio) : 

AAAGCTCCCGGCATTTATTGACCTGTCTC iWM^^2 5) 
7 > f-t 7« : AATCAATAAATGCCGGGAGCTCCTGTCTC {WM^-^ 2 6 ) o 
10 1 1 5] 

•r'!^>^Slc25al0iHS^ (NM_013770) tc*ti-^siRNAOJ^»iB?iJ*iy.TtC7r:ro 

Ml(5i^v^^^ 3 >:209) : 

•fe^T.: AATTGGGTCTGCAAATGCACCCCTGTCTC (@B^J#-^2 7) 

7 > f-b > 7> : AAGCTGCATTTGCAGACCCAACCTGTCTC (1B^J#-^ 2 8 ) 

M2(^v^'> 3 >:358) : 

•t>7.: AATCCCGCATGGTCTCCTAGACCTGTCTC (IS^J#-i-2 9) 

7 > f-b > 7> : AATCTACGAGACCATGCGGGACCTGTCTC (iB^J#-^ 3 0 ) 

M3(^v^'> 3 :^:488) : 

■fe>>;: AAGTCGTTCTGCATCCTGACACCTGTCTC (SB??iJ#-^3 1) 

7 > ^ -b :^ 7. : AATGTCAGGATGCAGAACGACCCTGTCTC (mn^-^ 3 2 ) 

M4(*°y'> 3 >:536) : 

■t > 7> : AAATCCAGGGCATGAGAGTAGCCTGTCTC (iS^J#-^ 3 3 ) 

7 > ^ -b > 7. : AACTACTCTCATGCCCTGGATCCTGTCTC (BB2?iJ#-^ 3 4 ) 

MSC'Kv'i' 3 >:674) : 

-fey7>: AAAGTGCTGAGGACCAGTTGCCCTGTCTC (iS^J#-^3 5) 

7 y -t > 7> : AAGCAACTGGTCCTCAGCACTCCTGTCTC (@E^J 3 6 ) 

MeC'J^Vv' 3 ;^:788) : 

AAGGAGTTCATCAGGCGAGTCCCTGTCTC (@B^J#-f-3 7) 
7 > f-b > 7> : AAGACTCGCCTGATGAACTCCCCTGTCTC (@B^J#-f - 3 8 ) 
Wli^i^'y 3 >:968) : 

•fe:/7.: AAATGTCAGGTGGTTGGCACTCCTGTCTC (ie^J#-^3 9) 

T y f-b > ;^ : AAAGTGCCAACCACCTGACATCCTGTCTC 4 0) 

M8('Kv^i'3 >:1159) : 

^yT.: AAGTGGCACCTCTGCCCTACTCCTGTCTC (IS??iJ#-^ 4 1 ) 

7 > f-b y 7> : AAAGTAGGGCAGAGGTGCCACCCTGTCTC (i55?!j#-t 4 2 ) 

M9('Kv^'>3 >:1312) : 
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•b V : AAAGCAGGAAACGAACTCGGCCCTGTCTC (iB^J#-^ 4 3 ) 

T > ^ -b y >^ : MGCCGAGTOGrrTCCTGCTCCTGTCTC (S5^J#-^ 4 4 ) 

MlOC^J^y^/a >:1481) I 

-fc >' : AACTCTCCTGAAGGCACTACCCCTGTCTC (@B^J#-f- 4 5 ) 

T > ^ -fe >' :^ : AAGGTAGTGCCTTCAGGAGAGCCTGTCTC (BB^J*"^ 4 6 ) 

MlK^^v^a >:1661) : 

•fe > ;^ : AAGTGTGAGGGACACAGACAGCCTGTCTC (iB2?iJ#-^ 4 7 ) 

T > -t > : AA(nxnnxn^TcccrcACACC{nxrrcTC (@a^j«-§- 4 8 ) 

m2(^Pi/ 3 >:1827) : 

-fe > X : AATTGAGGGAAAACAGGCTGCCCTGTCTC (@fi^J#-^ 4 9 ) 
T > f-b V >^ : AAGCAGC(nX5TTmC(nX:AACCTGTCTC (IB^^lI^-f - 5 0 ) o 
[0 116] 

^ 6;;^^^- hl^2xlO*m/well<7)M-CMLfCo 2 4 B#F^m> Slc25alO-siRNA=l: :t 
U:f7aii5'^5> (OligofectamineM^t-bai^iVttii) *fflv^T«iC b 7 7 
itJ^va >L/wo b9 v;!^7i^->3 >«^)2 B^> M^iaiRL. RNeasy (^T^Vti:^ 
) ^fflv^-CRNA^iimLyio llliU/iRNA^-^5ei6<JRT-PCR (T-/7-f K/nM ^v;^xAt± 
I'i •)j^^¥S:f&i::<t OcDNA^rPiliL/co Slc25al0S.?/ACClO|&mStt^*6^RT-PCR 

1 0 1 1 7 1 

El 7 (A)S.l^BI 7(B) \z.7^1r J: d Slc25alOit{5^<^fl^'SrWJ U^^^^-lwACClstfe 
^OUmi -etLlCjt*?!! UT«1$IJ$ tt-& i 1 75«?i|M-Ci /Co 
[0 118] 

(Slc25al0^^fWI^atw J: ^ ACCIO^IS) 

^IC. Slc25alOit{E?-=^5i©J^^^^^. HEK293jfflJ3at:ii3ltSI&mSrJiJn$-fr/cm-^tcAC 
10 1191 

Slc25alOOfl^'^^' ^ - h Slc25alOS<£^*pcDNA3. K-fVlfhnvaiV 

ltSil)tw^'n-^>'^i-^ii:tcJ; •91114 L;to ^lO^m^^i? ;5'-4rHEK293mt^ b v > 
;?.7i^'v3^L> ^5e6<JtcSlc25alO^%m-r^«*^*W3:L7^Co ^^«^(10^^fla 
);6-'bRNA«:lSi!iL. pmLfcRNA^ei-'b^amT-PCRlC J: Slc25alOS.U^ACCl<^lia 

10 12 0] 

I118{;^1-J:^t^> Slc25alOit<5^=^^S«ll^$^^r/^®'^^ ^^Mt JtS^LTACClatfe^ 
^ lilJn L -C * i i: # /Co 

[0 12 11 
^jl^l 0 

(Slc25al0<^ll^t' i ^ n ^;i/CoA»0^il)) 

10'^S&/dish<^iiK-CJ^« t/cHepG2iBia4r h V 7^~> >^!!kS ^'C>^^1-'& - t i 

;v) ^rlrax., 3000rpmt?10^ra5S'(>59-Sii-S i: J:: J: ^ ■PTt^'fbS^'Srttai L/co -^n 
CoAOgl5^»m<^fci6H. ttmtJ=^. i^:ffli^n-s'hi^7 7'f- (Sep-Pak C18) \zi)-\,'^fzo 
nhfifzmBf^^^^'^^f^^^^ 1 0 0v>r iJ'aU h;KD7K.tc^jSU^o vo-;vCoA( 
5 Ov^^nU h;i/)«:'^tfffcJN-=Srj|Wlt6^'>^^^--^ (fatty acid synthase) ^.y^lScSt^ 

10 12 21 ^ 
|gl9ir^-rj:^tc. Slc25al0S<S^<^fim=S:ttJ««t;t^^t:, vn:=.;wCoA<^>^fiR;«Ji 
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10 12 3] 
[0 12 41 

[ml mi (A) {i. CCCP-C^?!iaL/wHEK293mi£:DiOC6-elfefeL/iJ^'^<^Mmig 
[0 12 51 

Ell (B) (i. HEK293,«OPm^^K-eab*o 

[1112] 1112 (A) ~ (C) J±. Slc25al0i: 5 h n KU TT'n h >'^IB^(D^#ir 

[gI3] Slc25al0i: 5 h 3 > KU T^n h >4gie^(7)p>^icov^r7;i':t-D^ -^J'- 

[1114] #m^lC;fett^Slc25al0afE^^(^^il»«r^i-|lIT«^*o 

[US] 13 5 (A) t±> Jlt!;5^fla--O^'fk<^ttimtCi3Jt'5>-7't7;^Slc25al0itf5^^<O|& 

[0 12 6] 

HIS (B) (i. ||Ji»M--<^^'fI:<^m^t::^tt*-7'i7;^ACClitfe^O|&^fi<^gg>fb^£r^ 

[13 6] me (A) {i. '7'i7;^Slc25alOiHSi^«O^^^StJt::fflv^;6siRNA^^^-t-^ 
ie> , #as iRNAO|&3S^$)J^Sti t i^c^:!^ * ^i" 7 7 "Cab * o 
[0 12 7] 

116 (B) \U t: bSlc25al0it{E^^O|imWJl'fflv^;SsiRNA4:^5ei-^/v:i6tw, 
[117] 1117 (A) {±. simkmXiiH10im^^tzm^<O^ Slc25al0itfE^<^^TO 

[0 12 8] 

117 (B) li. siFNA H43lliH10«:fflV>-CSlc25al0itiK^O|&m'£r?PffJL/w^OACClit 
^IrOmmSi iWl^L fz^M ?r ^-t 9 7 T' ^ o 

m 8 1 Slc25alOit^ST=g-?^flrtll&3S$-^y:i^OACCiaa^^O|&MS'il!I5cL/wi^m?: 

[H 9] Slc25alOstf5^<^^^*WJt/c^O-7n::i;VCoAOV^;i/'S:ii!l5gL:t^:^ 
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SEQUENCE LISTING 
<110> BANYU PHARMACEUTICAL CO. , LTD 

<120> Evaluation method of the chemical compound which is effective to the obes 
ity treatment with Slc25al0 

<130> 0409 

<160> 50 

<170> Patentin version 3. 1 

<210> 1 

<211> 2021 

<212> DNA 

<213> mouse 

<400> 1 

cggacagggc gcattggctg taccgggcgc gggcgctcgg tagcactttg aaccgggcgt 60 
tgagcagctg ggaccggagt tgtgctcacc ggggtcgggc caggtcgctg ctgctctggc 120 
catggccgag gcacgcacgt ctcgctggta ctttggaggg ctggcttcct gcggagctgc 180 
ctgctgcacg caccctctag acctgctcaa ggtgcatttg cagacccaac aggaggtgaa 
gcttcgaatg actggattgg cactgcaggt ggtgcgaacc gatggcttcc tggcgctcta 
caacggcctg agtgcctcgc tgtgcaggca gatgacctac tctctgactc ggttcgcaat 
ctacgagacc atgcgggact acatgaccaa ggactcccag gggcctctcc ccttctacaa 420 
caaggtgttg ctgggcggca tcagtggttt aactggaggc ttcgtgggga ccccagcaga 480 
tttggtcaat gtcaggatgc agaacgacat gaagctgccc ccgagccaac gacgcaacta 540 
ctctcatgcc ctggatggtc tgtaccgtgt agcccgtgaa gaaagcctga ggaagctctt 
ctctggagca actatggcgt ccagccgtgg ggccctcgtc actgtgggcc agctgtcctg 
ctatgaccag gccaagcaac tggtcctcag cactgggtac ctgagtgaca acatattcac 
ccactttgtc tccagtttca ttgccggcgg atgtgccacg tttctgtgcc agcccctcga 
tgtgctgaag actcgcctga tgaactccaa gggcgagtac cagggtgttt tccactgtgc 
catggagaca gcaaagcttg gaccccaggc ctttttcaag ggtctctttc ccgcgggcat 



240 
300 
360 



600 
660 
720 
780 
840 
900 
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2 0 0 4-0 5 7 5 3 5 ^->^ I 2/ 

ccgtctcatc ccccacactg tgctcacttt catgttcctg gagcagcttc ggaagcactt 960 

tggcatcaaa gtgccaacca cctgacatgg ccagggacac ctgggccagg ctcggtcgct 1020 

gtgctgagct ccttggaaga gtgggaaggg aacgggctct cttccttggc ctgggcccat 1080 

gctggtcccc agcaggctcc tgctcttccc tgccttgggc tgctggctat gccttccgac 1140 

cctgccttgg ccccactcaa gtggcacctc tgccctactt actcccaggc tctccccact 1200 

gggtcacccc gtcttcctat ccgatgattc actcagaaga ggtctggcct ggctggtgtc 1260 

actgtcccca cctccctggc tgctaccgtg ccctgcctgg caagcccagc gaagccgagt 1320 

tcgtttcctg ctcccgctgg ccctctgtgc agggagcagt ttccgcccag aacttgggta 1380 

gtgtggcagg gtacggcccg tggcagcttc tgcttaccaa atgactagag cacacacaca 1440 

agcactttgt cacaagaggg accaccgtgc tgtgttctgg aaggtagtgc cttcaggaga 1500 

ggggacaggc aggcagcgca gattaccagc agaagccatg accgtggagt ccagagaaag 1560 

tgcctggggt tcccgagcgc acctcctgta tgcagccttg gctgctctaa tggtcagttt 1620 

tgctgaaccc tcctgctcag cggctactgc cgtcaccagg aactgtctgt gtccctcaca 1680 

cgcctgtgcc ctcccttgcc tggcttcccc agggccaggt gggcatgctg gcagagctgg 1740 

ggcagtgatg gattcatcgt ttgtgccctc ccaggacctg gcttcctgta tggcaggcat 1800 

cacccttcac catccctcag gcttcgaagc agcctgtttt ccctcaaatg gggttgtgtg 1860 

tatcaaaacg aggttcfficc ctgtgcctcc cacaggtcct cccccaggaa gtggcagcag 1920 

cccaggggca ctgcctacac ctctcttcag gatctaataa accaagtggc ctgggaaaaa 1980 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 



2021 



<210> 2 

<211> 1969 

<212> DNA 

<213> Homo sapiens 

<400> 2 

ggcacgaggc ggggcgcggg gcgctgcggc cggtacacgc cggggtaggg ccggggtcgg bu 

gttgtggtcg ggccgggatt gggctctcct gggccatggc agccgaggcg cgcgtgtcgc 120 

gctggtactt cggggggctg gcctcctgcg gggccgcctg ctgcacgcac ccgctggacc 180 

{±iiE# 2004-3084311 
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tgctcaaggt gcatctgcag acgcagcagg aggtgaagct gcgcatgacg ggcatggcgc 240 

tgcgggtggt gcgtaccgac ggcatcctgg cactctacag cggcctgagc gcctcgctgt 300 

gcagacagat gacctactcc ctgactcggt tcgccatcta cgagactgtg cgggaccgtg 360 

tggccaaggg cagccagggg cctctcccct tccacgagaa ggtgttgctg ggctccgtca 420 

gcggtttagc tggaggcttc gtggggacgc ccgcagactt ggtcaacgtc aggatgcaga 480 

acgacgtgaa gctgccccag ggtcagcggc gcaactacgc ccatgcgctg gatggcctgt 540 

accgcgtagc tcgtgaagag ggtctcagga gactgttctc gggtgcaacc atggcatcca 600 

gccgaggggc cttagtcact gtgggccagc tgtcctgcta cgaccaggcc aagcagctgg 660 

tccttagcac cgggtacctc tctgacaaca tcttcactca ctttgtcgcc agctttattg 720 

caggtggatg tgccacgttc ctgtgccagc ccctggatgt gctgaagact cgcctgatga 780 

actccaaggg ggagtatcag ggcgttttcc actgcgccgt ggagacagcg aagctcgggc 840 

ctctggcctt ttacaagggc ctcgtcccag ctggcatccg cctcatcccc cacaccgtgc 900 

tcacttttgt gtttctggaa cagctacgca aaaactttgg catcaaagtg ccatcctgac 960 

cagccgtggg aatggctggg ctgccaggcc agacacgcta ggttcttcca aagagtccca 1020 

agcccagcac ctgctcctgg ggccacgacc tccctggccg tggccacccg tcctccgcag 1080 

caggcccctg ctgtcccccc acctgctggc tgagctcctc ctggcctcgt cccctctcag 1140 

ctgtagctgc accacccccg ctctggctac caggctctcc cggctgggca ctgcgtggcc 1200 

ttgcccctct cccgctggca gctcctcagg ggaacagggg ctaccagagg ctgatttctc 1260 

ccctctcctg ggccagggga ggggtattat ccctgcctcc tgcccccgat gcccaaagca 1320 

gcatcttcca gcactttcca tcgaggactt gggtggcaga gtgtgggtgc agcctggctg 1380 

ttgctcaccc aagtgctagc tctgcacttc gtgtctgctg agagcaacca gaccttccat 1440 

gtcctcgggc agctgcaact ccccgcgaga ccccgcagct gggtgggatg aacaagcaac 1500 

gcagaccaca agcgagtgcc tgggagggag tggcccaggg tggttctgga gccattgtgg 1560 

gtgagggtcg agggccaccg aggtcccgcg caccgctgcc tgccctgcag tggctttaac 1620 

agttagtttt gccaaagcct ctccactcac cagcaggcgg tctctgtctt cagggattgt 1680 
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gcctgcgtcc ctcgggcacc tgggcccccc cgcttggctc cctgggggaa tggcccaggc 1740 

gggctgcggt tcctccttag ggccttctcc ccgacaagga gtccgacggg gcggatgctg 1800 

catcctctgc ctccctggtc gctgggcttc accccacctg ggaagggcag tgtgctctgt 1860 

gggggctgca atcaataaat gccgggagct gccaaaaaaa aaaaaaaaaa aaaaaaaaaa 1920 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 1969 



<210> 3 

<211> 29 

<212> DNA 

<213> artificial sequence 

<220> 

<223> synthetic polynucleotide 



<400> 3 

aactgcgtct gcagatgcac ccctgtctc 



<210> 4 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 4 

aaggtgcatc tgcagacgca gcctgtctc 



<210> 5 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 5 

aagtcgttct gcatcctgac gcctgtctc 



29 



29 



29 



<210> 6 
<211> 29 
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<212> DNA 

<213> artificial sequence 



<220> 

<223> synthetic polynucleotide 
<400> 6 

aacgtcagga tgcagaacga ccctgtctc 



29 



<210> 7 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 7 

aaatccagcg catgggcgta gcctgtctc 



29 



<210> 8 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 8 

aactacgccc atgcgctgga tcctgtctc 



29 



<210> 9 

<211> 29 

<212> DNA 

<213> artificial sequence 



<220> 

<223> synthetic polynucleotide 

<400> 9 

aaacagtctc ctgagaccct ccctgtctc 



29 



<210> 10 

<211> 29 

<212> DNA 

<213> artificial sequence 
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<220> 

<223> synthetic polynucleotide 

<400> 10 

aagagggtct caggagactg tcctgtctc 



<210> 11 

<211> 29 

<212> DNA 

<213> artificial sequence 

<220> 

<223> synthetic polynucleotide 

<400> 11 

aaggtgctaa ggaccagctg ccctgtctc 



<210> 12 

<211> 29 

<212> DNA 

<213> artificial sequence 

<220> 

<223> synthetic polynucleotide 

<400> 12 

aagcagctgg tccttagcac ccctgtctc 



<210> 13 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 13 

aactgatact cccccttgga gcctgtctc 



<210> 14 

<211> 29 

<212> DNA 

<213> artificial sequence 



<220> 
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<223> synthetic polynucleotide 
<400> 14 

aactccaagg gggagtatca gcctgtctc 



<210> 15 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 15 

aaggct^tc aggatggcac tcctgtctc 



<210> 16 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 16 

aaagtgccat cctgaccagc ccctgtctc 



<210> 17 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 17 

aagtgctggg cttgggactc tcctgtctc 



<210> 18 

<211> 29 

<212> DNA 

<213> artificial sequence 

<220> 

<223> synthetic polynucleotide 
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<400> 18 

aaagagtccc aagcccagca ccctgtctc 



<210> 19 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 19 

aaagtgctgg aagatgctgc tcctgtctc 



<210> 20 

<211> 29 

<212> DNA 

<213> artificial sequence 

<220> 

<223> synthetic polynucleotide 

<400> 20 

aaagtgctgg aagatgctgc tcctgtctc 



<210> 21 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 21 

aagaggacat ggaaggtctg gcctgtctc 



<210> 22 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 



29 



29 



29 



29 



<400> 22 

aaccagacct tccatgtcct ccctgtctc 



29 
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<210> 23 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 23 

aagctggtga gtggagaggc tcctgtctc 



<210> 24 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 24 

aaagcctctc cactcaccag ccctgtctc 



<210> 25 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 25 

aaagctcccg gcatttattg acctgtctc 



<210> 26 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 26 

aatcaataaa tgccgggagc tcctgtctc 



29 



29 
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<210> 27 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 27 

aattgggtct gcaaatgcac ccctgtctc 



<210> 28 

<211> 29 

<212> DNA 

<213> artificial sequence 

<220> 

<223> synthetic polynucleotide 

<400> 28 

aaggtgcatt tgcagaccca acctgtctc 



<210> 29 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 29 

aatcccgcat ggtctcgtag acctgtctc 



<210> 30 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 30 

aatctacgag accatgcggg acctgtctc 



<210> 31 
<211> 29 



29 



29 



29 
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<212> DMA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 
<400> 31 

aagtcgttct gcatcctgac acctgtctc 



<210> 32 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 32 

aatgtcagga tgcagaacga ccctgtctc 



<210> 33 

<211> 29 

<212> DNA 

<213> artificial sequence 

<220> 

<223> synthetic polynucleotide 

<400> 33 

aaatccaggg catgagagta gcctgtctc 



<210> 34 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 34 

aactactctc atgccctgga tcctgtctc 



<210> 35 

<211> 29 

<212> DNA 

<213> artificial sequence 



29 



29 



29 
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<220> 

<223> synthetic polynucleotide 

<400> 35 

aaagtgctga ggaccagttg ccctgtctc 



<210> 36 

<211> 29 

<212> DNA 

<213> artificial sequence 

<220> 

<223> synthetic polynucleotide 

<400> 36 

aagcaactgg tcctcagcac tcctgtctc 



<210> 37 

<211> 29 

<212> DNA 

<213> artificial sequence 

<220> 

<223> synthetic polynucleotide 

<400> 37 

aaggagttca tcaggcgagt ccctgtctc 



<210> 38 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 38 

aagactcgcc tgatgaactc ccctgtctc 



<210> 39 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 



29 



29 



29 
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<223> synthetic polynucleotide 
<400> 39 

aaatgtcagg tggttggcac tcctgtctc 



<210> 40 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 40 

aaagtgccaa ccacctgaca tcctgtctc 



<210> 41 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 41 

aagtggcacc tctgccctac tcctgtctc 



<210> 42 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 42 

aaagtagggc agaggtgcca ccctgtctc 



<210> 43 

<211> 29 

<212> DNA 

<213> artificial sequence 

<220> 

<223> synthetic polynucleotide 



29 



29 



29 
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<400> 43 

aaagcaggaa acgaactcgg ccctgtctc 



<210> 44 

<211> 29 

<212> DM 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 44 

aagccgagtt cgtttcctgc tcctgtctc 



<210> 45 

<211> 29 

<212> DMA 

<213> artificial sequence 

<220> 

<223> synthetic polynucleotide 

<400> 45 

aactctcctg aaggcactac ccctgtctc 



<210> 46 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 46 

aaggtagtgc cttcaggaga gcctgtctc 



<210> 47 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 47 

aagtgtgagg gacacagaca gcctgtctc 



29 



29 



29 



29 
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<210> 48 

<211> 29 

<212> DMA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 48 

aactgtctgt gtccctcaca ccctgtctc 



<210> 49 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 49 

aattgaggga aaacaggctg ccctgtctc 



<210> 50 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic polynucleotide 

<400> 50 

aagcagcctg ttttccctca acctgtctc 



29 



29 
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